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Abstract
Analysing its sedimentation procesess in the Danube Delta are important because of the continuous changes in different time-scales caused by natural factors and
anthropogenic interventions, but most importantly the construction of the Iron Gate hydroelectric power plant (1972). Two sediment cores were analyzed from the Iacob Lake
(central part of the Danube Delta) in order to apply the 210Pb and 137Cs radiometric dating methods on the sediment cores using alpha and, respectively, gamma-spectrometry in
the determination of radionuclides of interest (210Pb/ 210Po and, respectivly 226Ra and 137Cs) to assess the sedimentation rates and the dynamics of the sedimentation processes
in the Iacob lake after identifying the anthropogenic influences of the Iron Gate.; also sedimentation processes were compared to an other Danube Delta lake, namely the
Cruhlig lake.

Introduction

Iacob lake

The Danube Delta is the second largest river delta in Europe, after
the Volga Delta and it has an approximate surface of 4152km2. At
the mouth of each of the three channels: Chilia, Sulina and Sfântul
Gheorghe gradual formation of new land takes place, which leads
to the expansion of the delta.
Because the fluvial sediment supply varies in space and time
because of the reworking done by waves and currents, the
processes causing the rates of sedimentation are continuously
changing as well. These variations are caused by both natural and
anthropogenic, so understanding the evolution of the Danube
Delta’s sedimentary system in the near future and in assessing its
vulnerability to extreme events such as sea level rises, storms,
floods, droughts etc. is in directly proportional with the natural
processes (changes in climate, weather etc.) and human
interventions (dams, river regulations, hydro energetic power
plants, meanders cut offs, artificial channels cuttings, protection
walls etc.) events, which have been performed within the Danube
basin within the last century.

Cruhlig lake

Sampling and preliminary preparation
Two sediment cores were taken with a gravity corer from the
Iacob lake, situated between the Sulina and Sfantul Gheorghe
branches, in the central part of the Danube Delta. Four sediment
cores were taken from the Cruhlig lake, from the southern part of
the Danube Delta, beneath the Sfantul Gheorghe branch. Each
sediment core was sub sampled in 1-2 cm sections, which were
weighted and dried at the temperature of 75°C.

Sedimentation rates for Cruhlig lake

Gamma Spectrometry
Samples were homogenized, and stored for 28 days, until the
secular equilibrium between 226Ra and 210Pb was established.
After storing, the samples were measured for 226Ra (210Pbsup) and
137Cs concentrations using an ORTEC DigiDart spectrometer with
a HpGe detector, Gamma-X (GMX).
Alpha Spectrometry
The total 210Pb was determined via 210Po, these two elements
reaching secular equilibrium after 2 years. To 0.5g of each
sample was added 0.3 ml 209Po as tracer, then the samples were
put to acidic digestion (using HNO3, HCl and H2O2). The
resulted solution was brought to 100 ml, its pH being regulated to
be in the 0.1 -0.3 range. The 210Po source was prepared by
spontaneous deposition on high nickel content stainless steel
discs. These were heated in an oven for 3 hours at 82°C. Before
deposition, ascorbic acid was added to the samples to eliminate
the interferents. The 210Po sources were then measured using an
ORTEC Soloist alpha-spectrometric system with Ultra ENSU900 detectors, having an active surface of 900 mm2 and a
resolution better than 29 keV.
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Conclusions
Iacob lake
•The Pb-210 dating method was successfully applied
• Four events with high linear and mass sedimentation intervals could be identified in the sedimentation
• A cvasi-similar pattern of the sedimentation rates can also be found in the water and sediment in- and
out-flow behind the Iron gate, and corresponds with major flood events from the last 50 years
• Mean sedimentation rates are 0.5±0.08 g/cm2, with a max. of 3.84 ±0.05 g/cm2 and a min. of 0.03±0.005
g/cm2
Cruhlig lake
• The Pb-210dating method was successfully applied
•In last 10 years can be observed a high sedimentation rate caused by massive eutrofication
• Between 1940 and 1970 the average sedimentation rate was 0.279±0.008 g/cm2 until this time it is
decreased to 0.099±0.005 g/cm2 (period of 1970-1978) which means 35% of sediment loss
•Mean sedimentation rate were 0.311±0.08 g/cm2, 28% lower than in the case of Iacob lake which is
situated near a transport channel (high sediment transport)
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